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Solid medications are often crushed and mixed with food or thickened water to aid drug delivery for 
those who cannot or prefer not to swallow whole tablets or capsules.  Dysphagic patients have the 
added problem of being unable to safely swallow thin fluids so water thickened with polysaccharides 
is used to deliver crushed medications and ensure safe swallowing. It is postulated that these 
polysaccharide systems may restrict drug release by reducing the diffusion of the drug into gastric 
fluids.  
 
METHODS 
By using a vertical diffusion cell separated with a synthetic membrane, the diffusion of a model drug 
(atenolol) was studied from a donor system containing the drug dispersed into thickened water with 
xanthan gum (concentration range from 0.005%-2.2%) into a receptor system containing simulated 
gastric fluid (SGF) at 37°C. The amount of drug transferred was measured over 8 hours and diffusion 
coefficients estimated using the Higuchi model approach.  
 
RESULTS 
Atenolol diffusion decreased with increasing xanthan gum concentration up to 1.0%, above which 
diffusion remained around 300 μ2s-1. The rheological measurements captured the influence of the 
structure and conformation of the polysaccharide in water on the movement and availability of the 
drug in SGF.  
 
DISCUSSION 
Dose form administration for dysphagic patients’ needs special attention from general practitioners, 
pharmacist and patients. Improving drug release of crushed tablets from thickening agents requires 
a reduction in the diffusion pathway (e.g. by decreasing drop size radius). This approach could make 
the drug available in SGF in a short time without compromising the mechanical aspects of thickening 
agents that guarantee safe swallowing.   
